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INTRODUCTION

Public sector organizations are increasingly required to demonstrate high levels of
efficiency, accountability, and service quality in delivering public services (Coupet & Ba,
2025; Overman & Schillemans, 2022; Selepe, 2022). In this context, facilities maintenance
management has become a critical supporting function that directly influences
organizational performance. Office facilities, as a core component of public infrastructure,
are expected to provide a conducive working environment that enables employees to
perform their duties effectively (Ngcobo & Mhlanga, 2022; Ramantswana et al,, 2024).
However, despite its strategic importance, facilities maintenance in the public sector is
often positioned as a secondary operational function rather than an integral part of
organizational strategy (Pati et al.,, 2010; Simpeh et al., 2023). This condition creates a
gap between intended performance outcomes and operational realities, particularly in
local government institutions where resource constraints and bureaucratic complexity
are prevalent.
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Facilities maintenance management is generally defined as a set of technical and
administrative processes aimed at preserving the functionality, safety, and usability of
physical assets over time (Fraser, 2014; Shohet et al,, 2025). Previous studies emphasize
that maintenance activities should not only be reactive but also preventive and strategic,
integrating long-term planning, performance measurement, and resource optimization
(Velmurugan & Dhingra, 2021b; Yazdi, 2024). In practice, however, many public
organizations still rely heavily on corrective maintenance approaches, which are
triggered only after failures occur (Abu-Samra et al., 2020; Che-Ani & Ali, 2019). This
reactive orientation often leads to higher costs, service disruptions, and shorter asset
lifespans. Empirical evidence shows that inadequate maintenance practices are closely
associated with inefficiencies in organizational operations (Kareem et al., 2019),
including delays in service delivery, increased operational risks, and declining employee
productivity.

The importance of maintenance management becomes even more pronounced in
technically intensive institutions such as the Public Works Department in Indonesia
(Nanang et al.,, 2023; Sumaryana et al., 2024). Within the Makassar City Public Works
Department, office facilities serve not only administrative functions but also support
complex technical operations that require reliability, coordination, and continuity (Akib
et al.,, 2022). The availability of well-maintained facilities is therefore essential to ensure
that technical personnel can perform tasks efficiently and without interruption. However,
the Makassar City Public Works Department's office facilities indicate that the current
maintenance management system has not been fully optimized (Akib et al.,, 2022). Issues
such as delayed response to facility damage, lack of routine preventive maintenance, and
suboptimal asset utilization continue to emerge as recurring challenges.

These conditions suggest that maintenance management practices within the
organization remain dominated by short-term, problem-solving approaches rather than
by systematic, strategic planning. The persistence of such practices reflects broader
structural and managerial constraints, including limited budget allocation, absence of
standardized maintenance policies, inadequate monitoring systems, and low institutional
awareness of maintenance importance. Furthermore, the lack of integration between
maintenance planning and organizational performance indicators makes it difficult to
assess the true impact of maintenance activities on efficiency outcomes (Drozyner, 2020;
Lundgren et al,, 2020; Olan et al., 2022; Oliveira & Lopes, 2020). As a result, maintenance
management remains fragmented and insufficiently aligned with organizational goals.

From a conceptual perspective, integrating maintenance management into
organizational strategy requires shifting from an operational mindset to a strategic,
performance-oriented approach (Gomes etal., 2021; Oliveira & Lopes, 2020; Velmurugan
& Dhingra, 2021a). This includes adopting data-driven decision-making, implementing
preventive and predictive maintenance systems, and aligning maintenance objectives
with broader organizational performance metrics. In addition, stakeholder coordination
among management, technical staff, and end-users is crucial to ensuring the effectiveness
of maintenance practices. Studies on public sector facilities management highlight that
communication, governance structures, sustainability considerations, and technological
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adaptation are key factors shaping strategic maintenance outcomes (Desbalo et al., 2024;
Lebea et al,, 2024).

Empirically, identifying patterns in maintenance practices and the factors that
influence them requires a comprehensive analytical approach that combines qualitative
and quantitative perspectives (Naji et al., 2020; Sidhu et al., 2022). The use of keyword
network analysis and thematic structure mapping provides an opportunity to explore
how maintenance management is conceptualized and operationalized within the
organization (Roda & Macchi, 2021). At the same time, examining operational
characteristics and practice patterns enables a deeper understanding of how
maintenance activities are implemented in real-world settings. This dual approach allows
for the identification of both structural issues and practical constraints that affect
maintenance performance, thereby providing a more holistic view of the problem.

Based on the above considerations, this study aims to analyze the management of
office facilities maintenance in the Makassar City Public Works Department and its
implications for organizational performance efficiency. The study seeks to bridge the gap
between theoretical perspectives on strategic facilities management and empirical
realities in local government contexts. By integrating conceptual analysis with evidence-
based findings, this research is expected to contribute to the development of more
efficient, structured, and performance-oriented maintenance management systems in the
public sector. Accordingly, the research is guided by the following questions:

RQ1. How is Keyword Network and the Thematic Structure of Makassar City
Public Works Department Maintenance Management?

RQ2. What factors influence the maintenance management of the Makassar City
Public Works Department?

RQ3. What are the maintenance practice patterns and operational
characteristics of the Makassar City Public Works Department?

RQ4. What are the implications for the performance efficiency of local

government organizations?

RESEARCH METHOD
Research Design and Approach

This study adopts a qualitative, descriptive research design (Doyle et al,, 2020;
Moser & Korstjens, 2018), to explore the management of office facility maintenance and
its implications for organizational performance efficiency within a local government
context. A qualitative approach is appropriate because it enables an in-depth
understanding of complex organizational practices (Isik & Zilka, 2025), particularly
maintenance management processes, decision-making dynamics, and institutional
constraints. Rather than focusing on numerical measurement, this study emphasizes the
interpretation of meanings, perceptions, and experiences of key actors involved in
facilities maintenance. This approach aligns with prior research that highlights the
importance of practitioner perspectives in understanding strategic and operational
practices in public sector management. The descriptive nature of the study enables a
systematic portrayal of existing maintenance practices, including how maintenance
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activities are planned, implemented, and evaluated within the organization.
Furthermore, the research seeks to identify patterns, gaps, and inefficiencies in current
practices, thereby providing a comprehensive overview of the maintenance management
system. By combining observational insights with narrative data, the study captures both
the formal structure and the practical realities of maintenance management in the Public
Works Department of Makassar City.

Data Collection and Informant Selection

Data collection in this study is conducted through multiple qualitative techniques,
including observation, in-depth interviews, and documentation analysis (Xu et al., 2024).
The use of these complementary methods ensures data triangulation, thereby enhancing
the credibility and validity of the findings. Observations are carried out to directly
examine the physical condition of office facilities, maintenance activities, and the
operational environment in which employees perform their tasks. This enables the
researcher to identify discrepancies between reported practices and actual conditions.
In-depth interviews are conducted to capture informants' perceptions, experiences, and
insights on maintenance management practices, challenges, and institutional processes
(Naji et al., 2020).

The study utilizes both primary and secondary data sources. Primary data are
collected through interviews and field observations, while secondary data are obtained
from institutional documents, maintenance records, and relevant literature. Informant
selection is conducted using purposive sampling, focusing on individuals with direct
knowledge and involvement in facility maintenance management. A total of seven
informants is included in this study: five staff members from the Public Works
Department of Makassar City, one Head of the General and Personnel Subdivision, and
one Head of the Correspondence Administration Section. These informants are selected
based on their roles, responsibilities, and relevance to the research objectives, ensuring
that the data obtained are both accurate and contextually rich. This approach is
consistent with qualitative research practices that prioritize depth of information over
sample size.

Data Analysis Using InfraNodus

The data analysis process in this study follows a systematic, iterative approach that
combines qualitative content analysis with network-based text analysis using InfraNodus
(Lawelai et al., 2025). Initially, all interview data are transcribed and organized to
facilitate coding and thematic identification. The researcher conducts a preliminary
analysis by categorizing responses into key themes: maintenance practices,
organizational challenges, resource constraints, and performance implications.
Following this, the transcribed interview data are processed using InfraNodus, a text
network analysis tool that enables the identification of patterns, relationships, and key
discourse structures within qualitative data. InfraNodus transforms textual data into a
network graph, where words and concepts are represented as nodes and their co-
occurrences as connections (Lestaluhu & Lawelai, 2024; Paranyushkin, 2019;
Tursunkulova et al,, 2023). This method allows for the detection of central themes,
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bridging concepts, and structural gaps in the discourse. By analyzing the network
structure, the study can identify dominant topics and hidden connections among issues
such as maintenance inefficiency, resource allocation, and organizational performance.
This approach provides a more nuanced understanding of how different factors interact
within the maintenance management system. The integration of InfraNodus analysis
enhances the rigor of qualitative interpretation by offering both visual and analytical
insights into the data structure. The results of the analysis are then interpreted in relation
to existing theoretical frameworks and empirical findings, ensuring that conclusions are
grounded in both data-driven evidence and scholarly perspectives.

RESULTS AND DISCUSSION
Keyword Network and Thematic Structure of Maintenance Management

The findings revealed that the qualitative interview data analyzed using InfraNodus
produced a structured keyword co-occurrence network, as presented in Figure 1. The
network visualization indicated that the discourse surrounding maintenance
management in the Public Works Department of Makassar City is strongly dominated by
interconnected clusters related to public services, urban maintenance, and organizational
processes. The network graph demonstrated that central nodes such as “public,”

» “ ”n “

“service,” “maintenance,
connectivity, indicating their dominant role in shaping the overall discourse. These
central nodes functioned as bridging concepts linking multiple thematic clusters,
suggesting that maintenance management is closely embedded within broader public
service delivery mechanisms rather than being treated as an isolated technical function.

The resultindicated that the structure of the network is relatively dense in the main
clusters but fragmented in peripheral topics. This condition reflects that the organization
has a strong operational focus but lacks integration in supporting aspects such as capacity
building, partnerships, and performance competence (Bowersox et al., 2021; Saputra et
al, 2024). The visualization in Figure 1 also showed that connections between
maintenance-related terms and performance-related terms are present but relatively
weak, indicating that maintenance activities are not yet fully linked to measurable
performance outcomes. This pattern suggests that maintenance management is still
perceived as a supporting function rather than a strategic driver of organizational
efficiency (Gomes et al., 2021; Velmurugan & Dhingra, 2021a).

Furthermore, the findings revealed that the network exhibits a centralization
tendency, where a limited number of keywords dominate the discourse. This indicates a
concentration of attention on operational issues such as facility condition, maintenance
activities, and service delivery. However, the absence of strong links to strategic concepts
such as planning, evaluation, and performance measurement suggests that maintenance
practices are not yet systematically aligned with organizational performance
frameworks. The result supports previous empirical findings that maintenance
management in public sector organizations tends to be operationally driven and lacks
strategic integration (Garengo & Sardi, 2021; Nanang et al., 2023; Ochieng & Ominde,
2020; Ogunbayo et al., 2020).

city,” and “system” appeared with high frequency and
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Figure 1. Keyword Co-occurrence Network from Qualitative Interview Analysis
Source: Author-generated through InfraNodus

The analysis also identified structural gaps within the network, particularly in areas
related to organizational capacity and performance competence. These gaps indicate
potential areas where the organization lacks discourse and, consequently, lacks
operational focus. For instance, keywords related to “capacity,” “communication,” and
“competence” appeared in smaller clusters with limited connections, suggesting that
human resource development and institutional strengthening are not yet prioritized in
maintenance management practices. This finding highlights the need for strengthening
internal capacity to improve maintenance efficiency and organizational performance
outcomes.

Factors Influencing Maintenance Management

The results presented in Table 1 showed that the dominant factors influencing
maintenance management are categorized into seven major clusters, with varying levels
of influence. The findings revealed that the top-ranked category was Public Services,
accounting for 52% of the total influence, followed by Urban Maintenance at 38%. These
two categories collectively represent 90% of the total discourse, indicating that
maintenance management is primarily driven by service delivery demands and urban
operational challenges.
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Table 1. Topic Groups Qualitative Interview Analysis

Category and Influence Total Keywords
Topical Cluster Nodes
1. Public Services 52% 28 public, service, department, work, health, board,

agency, comprise, opportunity, blud, build, foundation,
innovation, marine, apply, employment, ministry,
shared, virtually, faculty, epidemiology, care, improve,
government, effectiveness, base, member, county

2. Urban 38% 29 city, makassar, office, maintenance, system,
Maintenance decentralise, good, emergency, location, treatment,
modern, civil, sulawesi, spent, sustainable, point,
pathway, healthy, access, event, smart, makasar,
problem, indonesia, university, employee, conclude,
facility, south

3. Municipal 3% 12 municipal, providing, excellent, body, national, link,
Partnerships partner, partnership, foster, committed, enhance,
essential
4. Social 2% 9 people, urban, billion, social, phenomenon, poor,
Phenomena administration, village, manggala
5. Informal 2% 3 environment, settlement, informal
Environments
6. Capacity 1% 4 capacity, building, organizational, communication
Building
7. Performance 1% 4 performance, capital, competence, staff
Competence

Source: Author-generated through InfraNodus

The result indicated that the Public Services category contains the highest number
of influential keywords, including “public,” “service,” “department,
“effectiveness.” This suggests that maintenance activities are closely tied to the

» «

government,” and

organization’s responsibility to deliver public services. The dominance of this category
indicates that maintenance decisions are largely influenced by service requirements
rather than preventive planning or asset management strategies (Hinrichs et al., 2024;
Zeb, 2022). This finding reflects a service-oriented approach where maintenance is
performed to sustain operational continuity rather than to optimize long-term asset
performance.

The second-ranked category, Urban Maintenance (38%), includes keywords such
as “city,” “maintenance,” “office,” “system,” and “facility.” The findings revealed that this
category represents the technical and operational aspects of maintenance management.

» o« » o«

The high influence of this category indicates that the organization places significant
emphasis on managing physical infrastructure and responding to urban operational
demands. However, the result also indicated that the presence of terms such as

“emergency,” “problem,” and “repair” suggests a reactive maintenance approach. This
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implies that maintenance activities are frequently triggered by failures rather than being
planned systematically.

The findings also revealed that lower-ranked categories such as Municipal
Partnerships (3%), Social Phenomena (2%), Informal Environments (2%), Capacity
Building (1%), and Performance Competence (1%) have minimal influence. The low
ranking of these categories indicates that strategic collaboration, social context, and
organizational capacity are not central considerations in current maintenance practices.
Particularly, the low influence of Capacity Building and Performance Competence
suggests that there is limited focus on improving staff skills and linking maintenance
activities to performance outcomes (Akdere & Egan, 2020). This imbalance indicates a
gap between operational practices and strategic management objectives.

Moreover, the result indicated that the distribution of influence across categories is
highly uneven, with a strong concentration in operational domains. This suggests that
maintenance management lacks a holistic approach that integrates technical,
organizational, and strategic dimensions (Introna & Santolamazza, 2024). The
dominance of operational factors over strategic factors highlights the need for
reorienting maintenance practices toward a more balanced and integrated framework.

Maintenance Practice Patterns and Operational Characteristics

The findings revealed that maintenance management practices in the Public Works
Department of Makassar City are predominantly operational and reactive in nature. The
analysis of interview data indicated that maintenance activities are largely driven by
immediate needs, such as repairing damaged facilities and addressing service
disruptions. This pattern is consistent with the high frequency of keywords related to
“emergency,” “problem,” and “repair” identified in the Urban Maintenance cluster. The
result indicated that preventive maintenance practices are not consistently implemented,
leading to a cycle of recurring defects and increased maintenance workload.

The findings also showed that asset utilization is not fully optimized. Keywords such
as “facility,” “office,” and “system” appeared frequently, indicating that infrastructure
plays a central role in organizational operations. However, the absence of strong
connections with keywords related to “planning,” “monitoring,” and “evaluation”
suggests that asset management processes are not systematically structured (Katina et
al., 2021). This condition results in inefficient use of resources and limited ability to
anticipate maintenance needs. Consequently, maintenance activities tend to focus on
short-term solutions rather than long-term efficiency.

The result indicated that organizational coordination in maintenance management
is present but not fully integrated. Keywords such as “department,” “agency,” and
“government” suggest the involvement of multiple organizational units. However, the
network analysis showed weak connections between these units, indicating limited
coordination and communication. This lack of integration may lead to duplication of
efforts, delays in decision-making, and inefficiencies in maintenance operations. The
findings highlight the importance of strengthening coordination mechanisms to improve
maintenance effectiveness.
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Furthermore, the findings revealed that human resource factors play a limited role
in current maintenance practices. The low influence of keywords related to “capacity,”
“competence,” and “communication” suggests that staff development and training are not
prioritized. This condition may affect the quality of maintenance work and the ability of
the organization to adopt more advanced maintenance strategies. The result indicates
that improving human resource capacity is essential for enhancing maintenance
performance and organizational efficiency.

The findings also showed that digitalization and modern maintenance systems are
not yet fully utilized. Although keywords such as “system” and “modern” appear in the
network, their connections are relatively weak, indicating limited implementation. This
suggests that maintenance processes are still largely manual and lack technological
support (Turner et al.,, 2019). The absence of digital monitoring systems may contribute
to delays in identifying defects and inefficiencies in maintenance scheduling.

Implications for Organizational Performance Efficiency

The findings revealed that maintenance management practices have a direct impact
on organizational performance efficiency. The dominance of operational and reactive
maintenance practices indicates that a significant portion of organizational resources is
allocated to addressing immediate issues rather than improving efficiency. The result
indicated that delays in maintenance activities can disrupt workflow, reduce employee
productivity, and affect service delivery outcomes. This condition is reflected in the
strong presence of keywords related to “work,” “employee,” and “service,” which are
closely linked to maintenance-related terms in the network.

The analysis also showed that inefficient maintenance practices contribute to
increased operational costs. The frequent occurrence of repair-related activities suggests
that the organization incurs higher costs due to repeated maintenance interventions
(Sarker & Faiz, 2016). This pattern indicates that the lack of preventive maintenance
leads to higher long-term expenses, reducing overall efficiency. The findings support the
argument that shifting from corrective to preventive maintenance can significantly
improve cost efficiency and asset performance.

Moreover, the findings revealed that organizational performance is influenced by
the level of integration between maintenance management and service delivery
processes. The strong linkage between Public Services and Urban Maintenance clusters
indicates that maintenance plays a critical role in supporting organizational functions.
However, the weak connection with Performance Competence suggests that the
organization has not yet established clear performance indicators related to maintenance
activities (Lundgren et al., 2021). This gap limits the ability to evaluate the effectiveness
of maintenance management and its contribution to organizational outcomes.

The result indicated that improving maintenance management requires a
comprehensive approach that integrates operational, strategic, and organizational
dimensions. Strengthening preventive maintenance practices, enhancing coordination
among units, and improving staff capacity are identified as key areas for improvement.
Additionally, the adoption of digital maintenance systems can enhance monitoring,
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planning, and decision-making processes. These measures are expected to improve
maintenance efficiency and, consequently, organizational performance.

Finally, the findings revealed that maintenance management has the potential to
become a strategic driver of organizational efficiency if properly managed. By aligning
maintenance practices with organizational goals, improving resource allocation, and
strengthening institutional capacity, the Public Works Department of Makassar City can
enhance its performance and service delivery outcomes. The results highlight the
importance of transforming maintenance management from a reactive operational
function into a proactive and strategic component of organizational management.

CONCLUSION

This study demonstrates that the management of office facilities maintenance in the
Makassar City Public Works Department remains predominantly operational and
reactive, rather than strategic and performance-oriented. The findings indicate that
maintenance practices are strongly influenced by immediate service demands and urban
operational pressures, as reflected in the dominance of public service and urban
maintenance clusters within the keyword network structure. This investigation
highlights that maintenance management is still positioned as a supporting function, with
limited integration into broader organizational performance frameworks. The weak
connections between maintenance-related discourse and performance-oriented
concepts suggest that maintenance activities are not yet systematically aligned with
efficiency objectives. This implies that the organization continues to operate within a
short-term problem-solving paradigm, where maintenance interventions are triggered
by failures rather than guided by preventive planning and strategic asset management.
These findings suggest that the absence of structured planning, monitoring, and
evaluation mechanisms contributes to fragmented maintenance practices and limits the
organization’s ability to optimize resource utilization and improve operational efficiency.

Furthermore, the study demonstrates that several structural and organizational
factors significantly influence maintenance management practices, including budget
constraints, limited institutional capacity, weak coordination mechanisms, and low
prioritization of performance competence. The findings indicate that categories such as
capacity building and performance competence have minimal influence within the
discourse, reflecting a lack of emphasis on human resource development and strategic
alignment. This investigation highlights the imbalance between operational focus and
strategic orientation, where technical and service-related aspects dominate while
organizational development dimensions remain underdeveloped. This implies that
improving maintenance management requires not only technical adjustments but also
institutional transformation that strengthens governance structures, enhances
communication, and promotes data-driven decision-making. These findings suggest that
the integration of maintenance management into organizational strategy is essential to
achieving sustainable efficiency improvements. Practically, this means that local
government institutions need to shift toward preventive and predictive maintenance
approaches, develop standardized maintenance policies, and implement digital
monitoring systems to enhance planning and coordination processes.
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Finally, this study demonstrates that maintenance management has a significant
impact on organizational performance efficiency, particularly in terms of productivity,
cost control, and service delivery continuity. The findings indicate that inefficient
maintenance practices contribute to delays, increased operational costs, and reduced
employee performance, thereby limiting the overall effectiveness of the organization.
This investigation highlights that maintenance management holds the potential to
function as a strategic driver of efficiency if it is properly aligned with organizational
objectives and supported by adequate resources and institutional capacity. This implies
that transforming maintenance management from a reactive operational activity into a
proactive and integrated system is critical for improving local government performance.
These findings suggest that future efforts should focus on strengthening the linkage
between maintenance activities and performance indicators, as well as enhancing cross-
functional coordination within the organization. Future research should explore
comparative studies across different local government institutions to identify contextual
variations and best practices, as well as examine the role of digital technologies and
advanced maintenance systems in improving efficiency outcomes in the public sector.
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